Abstract. The structural measure was the major solution for flood defense in Taiwan. However, the measure is always limited to the design standard and cannot prevent the damages when floods exceed certain scale. Therefore, non-structural measures for flood mitigation are the indispensable complements to structural solutions. The study introduces the establishment of inundation potential database that provides required information for the non-structural measures in Taiwan. The database was built by numerical simulations, based on different rainfall scenarios, and has been applied by the local governments of Taiwan for land use managements, flood warning systems, emergency responses, and flood insurance programs to reduce the flood damages and impacts.
Introduction
For sustainable development and environmental protection, non-structural measures have become popular solutions for flood hazard mitigation in the world (Changnon, 1998; Harman et al., 2002; Klijn et al., 2004) . Japan and U.K., both are island countries with similar geographic conditions to Taiwan, have used the flood maps to set up the non-structural strategies. In Japan, the flood maps are important basis of the Basic Disaster Management Plan (Cabinet Office, 2003) . The sequence of disaster countermeasures including preparedness, emergency response, recovery and reconstruction is described in the plan. The duties of the Government, the public corporations and the local governments are also clarified in the plan. Based on the plan, the governments develop comprehensive flood control measures to mitigate the disaster impacts. In the U.K., the Environment Agency (EA) provides the flood mapping information to raise awareness that the areas could be flooded in certain conditions. EA also sets out the Strategy for Flood Risk Management, including flood warning, floodplain managements and flood insurance, according to the flood maps, to minimize the risk from flooding to life, property and the environment (Murphy, 2003) .
The most complete flood risk mapping in actual practice is the National Flood Insurance Program (NFIP) in the USA, which was initiated by Congress in 1968 (Burby, 2001 ). The flood risk was distributed to both government and individuals that the homeowners in a floodplain require to buy insurance instead of government grants and loans. The administrator of the NFIP, the Federal Insurance Administration (FIA), which is a branch of the Federal Emergency Management Agency (FEMA), produces maps of participating NFIP communities that indicate areas in the communities with high flood risk. The successful program helps the governments and civilians to reduce the flood risks. The FEMA is embarking on applying the experience to modernize the flood maps and to develop multi-hazard maps (Lowe, 2003) .
Besides flood maps, many non-structural measures were also adopted for flood hazard mitigations. For examples, the basin rainfall monitor system (Subramaniam and Kerpedjiev, 1998) and real time flow forecasting (Bae et al., 1995; Hsu et al., 2003) were adopted to assist the emergency managers for evaluating flood situations. The virtual database and decision support system were applied to the Red River basin in Canada (Simonovic, 2002) for providing a more transparent and efficient process in flood management to reduce the economic, environmental and social damages. The flood risk managements for land use were implemented in the Rhine basin in Europe (Bohm et al., 2004; Hooijer et al., 2004; Middelkoop et al., 2004 ), Camel catchment (Sullivan et al., 2004 and New South Wales (Yeo, 2003) in the U.K. The combinations of flood risk information and geographical information system (GIS) provide powerful tools for flood managements (Al-Sabhan et al., 2003; Gunes and Kovel, 2000; Zerger and Wealands, 2004) .
Most non-structural measures require risk analyses, which are carried out by physical or numerical models, as the rational basis for flood-alleviation planning. In many applications, different approaches were adopted for flood risk assessments via hydrological, hydraulic or ecological models (National Science Foundation, 1980; Hooper and Duggin, 1996; Abbott, 1998; Djordjevic et al., 1999) . The degrees of flood risk for flood-prone areas were identified by using these models. Accordingly, based on the
